We explore the co-evolution of galaxies in nearby groups (V hel 3000 km s −1 ) with a multi-wavelength approach. We analyze GALEX far-UV (FUV) and near-UV (NUV) imaging, and SDSS u,g,r,i,z data of groups spanning a large range of dynamical phases. We characterize the photometric properties of spectroscopically-confirmed galaxy members and investigate the global properties of the groups through a dynamical analysis.
INTRODUCTION
The study of the co-evolution of galaxies in groups is crucial to address the problem of the star formation quenching and galaxy morphological transformations, as groups contain most (∼ 60 per cent) of the galaxies in the universe at the present day (e.g. Tully 1988; Ramella et al. 2002; Eke et al. 2004; Tago et al. 2008) , and most of the stellar mass is formed in groups. The transition between galaxy properties typical of field and clusters happens just at the characteristic densities of groups, suggesting the existence of evolutionary mechanisms acting before galaxies in groups fall into clusters (Lewis et al. 2002; Gómez et al. 2003) . Such ⋆ E-mail: antonietta.marino@oapd.inaf.it re-processing mechanisms act by transforming field, i.e. spiral galaxies, to cluster-like galaxies, i.e. ETGs, and basically drive groups from an "active" (star forming) phase, typical of field, to a more "passive" phase, typical of clusters (e.g. Goto et al. 2003; Gómez et al. 2003) . Evidence in this sense comes from a number of "classical" studies on the impact of environment on galaxy properties showing that ETGs are more strongly clustered than late-type galaxies (e.g Davis & Geller 1976) . Dressler (1980) showed that the fraction of elliptical and S0 galaxies is higher in denser environments. By now, it is widely accepted that galaxies in clusters tend to have depressed star formation rates (SFRs) in comparison with the field population (e.g. Balogh et al. 2004; Poggianti et al. 2006 , and references therein). Several physical processes are believed to play a role in c 2016 RAS galaxy evolution and star formation variations. They have been inferred both from observations and simulations and there is a wide consensus that they are different in rich and poor galaxy environments. Mergers can transform spirals into ellipticals (Toomre & Toomre 1972; Barnes 2002) , and quench star formation by ejecting the interstellar medium via starburst, AGN or shock-driven winds (e.g. Di Matteo et al. 2005) . Since velocity dispersions of groups are comparable to the velocity dispersion of individual galaxies, both interactions and merging are more favored in groups than in clusters (Mamon 1992) as well as phenomena like "galaxy strangulation" (Kawata & Mulchaey 2008) . Transforming mechanisms in rich environments should act through galaxy-galaxy "harassment" and ram-pressure (see e.g. Moore et al. 1996) .
The dramatic evidence of galaxy transformation has been obtained with GALEX. UV -optical colour magnitude diagrams (CMD) evidenced not only a sequence of red galaxies, mostly ETGs, and a "blue cloud" mainly composed of late-type galaxies, but also a intermediate region, the "green valley", populated of transforming galaxies (Schawinski et al. 2007) .
We are exploring the co-evolution of galaxies in groups in the local Universe by adopting a multi-wavelength approach. We use UV and optical imaging to analyze a set of nearby groups spanning a large range of evolutionary phases. In particular, GALEX UV wide-field imaging, made it possible to directly map present-day star formation, ranking groups according to their blue and red galaxy population. Moreover, we analyze group compactness, a signature of the evolutionary phase, through a kinematic and dynamical analysis. To further investigate the transition from active groups to more evolved passive systems, we select groups with different properties, from late-type galaxy dominated groups, analogs of our Local Group (Marino et al. 2010, hereafter Paper I) , to groups with an increasing fraction of ETGs, increasing signatures of interaction, and advanced stage of virialization (Marino et al. 2013, hereafter Paper II) .
In order to investigate the transition between active groups and more evolved passive systems we analyze in this paper the NGC 5846 group, that in the Ramella et al. (2002) catalogue is labeled as USGC U677. Ferguson & Sandage (1991) showed that the dwarfto-giant ratio increases with the richness of the group. Eigenthaler & Zeilinger (2010) estimated the early-typedwarf-to-giant-ratio (EDGR) (i.e. dE+dE,N+dS0 to E+S0) for NGC 5486 group obtaining EDGR=2.69. In the Local Supercluster, this value is exceeded only by Virgo (EDGR=5.77) and Fornax (EDGR=3.83) clusters indicating that NGC 5846 is the third more massive galaxy aggregate. The group is dominated by two bright ETGs, NGC 5846 and NGC 5813, that do not show clear signatures of interaction in UV and optical images. Xray studies revealed the presence of an extended (50 -100 kpc radius) halo of NGC 5846, and numerous peculiar features, cavities and bubbles in both galaxies (Trinchieri & Goudfrooij 2002; Mulchaey et al. 2003; Werner et al. 2009; Machacek et al. 2011; Randall et al. 2011; Werner et al. 2014 ). These two X-ray halos suggested the presence of sub-structures in the NGC 5846 group and motivated a wide literature about the determination of group members (e.g. Tully 1987; Haynes & Giovanelli 1991; Nolthenius 1993; Giuricin et al. 2000; Ramella et al. 2002; Mahdavi et al. 2005; Eigenthaler & Zeilinger 2010) . The low optical luminosity galaxy population has been studied by Mahdavi et al. (2005) and Eigenthaler & Zeilinger (2010) : nucleated dwarfs reside near the bright members, and only four dwarfs show fine structures or interaction signatures. At odd, signatures of activity are found in the inner part of the two bright members. Werner et al. (2014) detected Hα+ [NII] at kpc scale and [CII] λ = 157 µm emission in both galaxies. Rampazzo et al. (2013) , using Spitzer, detected mid infrared lines like [NeII] λ = 12.81 µm, [NeIII]λ = 15.55 µm and some H20-0 lines in both galaxies.
Although NGC 5846 is the third most massive association of ETGs after Virgo and Fornax, its UV properties are still unknown and this motivates the present study. The paper is arranged as follows. Section 2 discusses the criteria adopted to select the galaxy members, and the group kinematical and dynamical properties. Section 3 presents the UV and optical observations and data reduction. The photometric results are given in Section 4. Section 5 and 6 focus on the discussion and our conclusions, respectively. H0=75 km s −1 Mpc −1 is used throughout the paper but for luminosity function, where in agreement with Boselli & Gavazzi (2014) a value of 70 km s −1 Mpc −1 is adopted.
MEMBERSHIP, AND DYNAMICAL ANALYSIS OF THE GROUP

Selection of the NGC 5846 group members
We follow the approach developed in our Paper I and II. Briefly, once characterized the group through a density analysis of a region of 1.5 Mpc of diameter around the B brightest member, we revise the group membership using recent red-shift surveys. For each member galaxy, we investigate morphology and measure surface photometry in FUV, NUV, and optical u, g, r, i, z bands. As described in more detail in Paper II, the group sample has been selected starting from the catalog of Ramella et al. (2002) which lists 1168 groups of galaxies covering 4.69 steradians to a limiting magnitude of mB ≈15.5. The member galaxies of the catalog were cross-matched with the GALEX and SDSS archives in order to select groups covered by both surveys. We chose only groups within 40 Mpc, i.e. with an heliocentric radial velocity V hel < 3000 km s −1 , and composed of at least 8 galaxies to single out intermediate and rich structures. The above criteria led to a sample of 13 nearby groups having between 8 and 47 members listed in the catalog of Ramella et al. (2002) . Their fraction of ETGs, according to the Hyper-Lyon-Meudon Extragalactic Database (Makarov et al. 2014 , HYPERLEDA hereafter), ranges from the same fraction as in the field, i.e. ≈15-20 per cent, to a value typical of dense environments, ≈80-85 per cent (e.g. Dressler 1980 ). UV and optical data are available for most of their galaxy members and we further obtained new NUV imaging of most of the remaining galaxies in the GALEX GI6 program 017 (PI A. Marino). We focus here on NGC 5846 group. In the catalogue of Ramella et al. (2002) the group, named USGC U677, is composed of 17 members with V hel ∼ 1634 ± 117 kms −1 and (Makarov et al. 2014) . b data from Mahdavi et al. (2005) .
has an average apparent B magnitude of BT ∼ 11.64 ± 2.07 mag. According to the HYPERLEDA classification, the group is dominated by ETGs, whose percentage achieves ∼70 per cent, similar to that in clusters. We further include as group members all the galaxies in the HYPERLEDA catalogue with a heliocentric radial velocity within ±3σ the group average velocity, V hel , and within a diameter of ∼ 1.5 Mpc around the centre of the group given by Ramella et al. (2002) . Table 1 lists the properties of the 90 galaxies selected using the method described above. Columns from 1 to 12 provide our ID member number, the galaxy name, J2000 coordinates, morphological type, heliocentric velocity, B total apparent magnitude, major axis diameter, D25, axial ratio, position angle, inclination and the foreground galactic extinction, respectively. The morphological type is taken from HYPERLEDA. This catalogue associates a type, T, to the morphological classification. Galaxies with T 0 are considered early-type. Ellipticals are in the range -5 T -3, Spirals have T 0. Dwarf galaxies are not fully considered in this classification. However, Sm, magellanic Irr, (T=9) and generic Irr (T=10) are dwarfs. Dwarf early-type are not classified in the HYPERLEDA scheme. We adopt for them the same classification scheme and values of T as for bright ones. We also added in column 5 the morphological type provided by Mahdavi et al. (2005) . These authors identified dwarfs among Ellipticals (Es) distinguishing normal dEs and nucleated dEs,N. Apart from luminosity classification, in very few cases the two morphological classifications differ. Figure  1 shows the morphological type distribution (top panel) and the apparent B-band magnitudes (bottom panel) of the 90 members of the group. Members with morphological type T -4 and apparent B magnitudes 16 dominate.
We compared the members of the group by HYPERLEDA and Mahdavi et al. (2005) selection criteria with those identified in the literature. Mahdavi et al. (2005) argue, on statistical grounds, that a total of 251±10 galaxies, listed in their Table 1 composed of 324 candidates, are members of the group. In their Table 2 Mahdavi et al. (2005) provide the number of spectroscopically confirmed members, which amount to 84, belonging to different classes statistically established. These classes range from 0 to 5, i.e from members confirmed by spectroscopy, priority rating 0, to galaxies excluded by their statistical surface brightness criteria, priority rating 5. Our selection of 90 members includes all 84 spectroscopically confirmed members of Mahdavi et al. (2005) , four dwarfs with spectroscopic redshift included in the Eigenthaler & Zeilinger (2010) list, plus other two ETGs in HYPERLEDA. We report in col. 3 of Table 3 the identification number provided by Mahdavi et al. (2005) and by Eigenthaler & Zeilinger (2010) . All dwarfs in the Eigenthaler & Zeilinger (2010) list, but two, NGC 5486 56 and NGC 5846 51, are included by our selection criteria. PGC087108 according to Eigenthaler & Zeilinger (2010) are two HII regions classified as individual galaxies in SDSS e in PGC. UV imaging indicated that it is a galaxy (see Section 4.1). Summarizing, our selection procedure includes all spectroscopically confirmed members present in the Mahdavi et al. (2005) and Eigenthaler & Zeilinger (2010) lists within a diameter of ∼1.5 Mpc about the group centre. As explained in the following section we extended the search of spectroscopic possible members in a wider area of 4 Mpc. Additional galaxies, not included in Mahdavi et al. (2005) and Eigenthaler & Zeilinger (2010) , with a redshift measure are listed in Table B1 . Although compatible with membership in the redshift space, they are distant from the centre of mass of the group and outside the box of 1.8 Mpc considered by Mahdavi et al. (2005) .
Substructures
The presence of substructures in a galaxy group is a signature of recent accretion and therefore probes the evolution of its members (e.g Firth et al. 2006; Hou et al. 2012) . Substructures manifest as a deviation in the spatial and/or velocity arrangement of the system.
If a group is a dynamically relaxed system, the spatial distribution of its galaxies should be approximately spherical and their velocity distribution Gaussian. The presence of substructures indicates a departure from this quasiequilibrium state. As already discussed in Paper II, at least one the following characteristics shows the presence of sub- structures: (i) significant multiple peaks in the galaxy position distribution; (ii) significant departures from a singleGaussian velocity distribution; (iii) correlated deviations from the global velocity and position distribution. Fig. 2 shows the projected spatial distribution of the group members (top panel). Galaxies are separated in B magnitude bins and morphological types. ETGs, Spirals and Irregulars, with absolute magnitudes MB > -16 and, MB < -16 are indicated with squares, triangles and circles of increasing size, respectively. The group is dominated by ETGs (72 per cent), 60 per cent Ellipticals 1 approximately homogeneously distributed. Two peaks may be present in the projected spatial distribution.
The velocity distribution of group members is shown
in Figure 2 (bottom panel, filled bins). To discern if the heliocentric radial velocity has a Gaussian distribution, we applied the Anderson-Darling normality test and found it does not significantly depart (p-value = 0.92) from normality.
We also performed the Dressler & Shectman (1988) test (DS test hereafter), which uses both spatial information and velocity, to find substructures in our group. The DS test identifies a fixed number, NN, of nearest neighbours on the sky around each galaxy, computes the local mean velocity and velocity dispersion of this subsample, and compares these values with the average velocity and velocity dispersion of the entire group,v and σgr respectively. The deviations of the local average velocity and the dispersions from the global values are summed. In particular, for the galaxy i, the deviation of its projected neighbors is defined as δi
, where v loc and σ loc are the local average velocity and velocity dispersion. The total deviation, ∆, is the sum of the local deviations,
δi, where N is the number of the group members. If the group velocity distribution is close to Gaussian and the local variations are only random fluctuations, ∆ will be of the order N. If ∆ varies significantly from N there is probable substructure.
To compute δ, we set the number of neighbors, NN, at 10 ≈ N 1/2 (see e.g. Silverman 1986 ). Since δi are not statistically independent it is necessary to calibrate the ∆ statistic by performing a Monte Carlo analysis. The velocities are randomly shuffled among the positions and ∆sim is recomputed 10000 times to provide the probability that the measured ∆ is a random result. The significance of having substructure, given by the p-value, is quantified by the ratio of the number of the simulations in which the value of ∆sim is larger than the observed value, and the total number of simulations: p = (N(∆sim > ∆)/Nsim).
It should be noted that the ∆ statistic is insensitive to subgroups that are well superimposed. It relies on some displacement of the centroids of the subgroups.
The p-value measures the probability that a value of ∆sim ∆ occurs by chance; a p-value >0.10 gives a high significance level to the presence of substructures, values ranging from 0.01 and 0.10 give substructures from marginal to probable.
In Figure 3 , we show the Dressler-Shectman 'bubbleplot'; each galaxy in the group is marked by a circle whose diameter scales with e δ . Larger circles indicate larger deviations in the local kinematics compared to the global one. Many large circles in an area indicate a correlated spatial and kinematical variation, i.e. a substructure. We also show the position of NGC 5846 and NGC 5813. The group does not present significant substructures (p= 0.07).
Group's environment density analysis
In order to characterize the environment of the group, we have considered the galaxy distribution within a box of 4 × 4 Mpc 2 (about two times the size of a typical group) centred on NGC 5846. From the HYPERLEDA database we have selected all the galaxies within such box with a heliocentric radial velocity within ± 3σ of the group mean velocity, as given in the catalog of Ramella et al. (2002) . We have found The smallest symbols are galaxies with no B magnitudes. Black asterisk refer to galaxies with no B magnitudes and no morphological types. Bottom: Histogram of the heliocentric radial velocity (10-3000 kms −1 ) of galaxies within a box of 4 Mpc 2 centred on NGC 5846. The width of the velocity bins is 100 km s −1 . Green filled bins show the velocity distribution of the 90 members listed in Table 1 .
136 galaxies (Table 1 and Table B1 in Appendix B). In the bottom panel of Figure 2 , we highlight the velocity distribution of group members (green filled bins) given in Table  1 superposed on that of galaxies in the 4 × 4 Mpc 2 box. Among these galaxies, we have selected only those more luminous than 15.5 mag in the B band (i.e. the magnitude limit of the galaxies in Ramella et al. (2002) , and on this sample we performed a density analysis. The 2D binned kernel-smoothed number density contour map is shown in 2 box (shaded yellow) is colour coded. The highest densities correspond to the red regions; in the normalized map, density levels above 0.05 are in yellow. Blue squares show the members of the group from the catalogue of Ramella et al. (2002) and green diamonds indicate the new members that we have added (as explained in Section 2.1).
A high density region approximately centred on NGC 5846, and elongated towards NGC 5813, the second B-band brighter member, appears. There are also two poor groups, USGC U665 and USGC U672, likely falling toward NGC 5846.
Group dynamical properties
The virial theorem provides the standard method to estimate the mass of a self-gravitating system from dynamical parameters, positions and velocities of the group members. It applies if the system analyzed is in dynamical equilibrium and its luminosity is a tracer of the mass.
We derived the kinematic and dynamical properties of NGC 5846, following the approach described in Firth et al. (2006, their Table 6 ) and already used in Marino et al. (2010) for LGG 225 and Marino et al. (2014) for USGC U268 and USGC U376.
Results are summarized in Table 2 . The errors have been computed via jackknife simulations (e.g. Efron 1982 ). In order to obtain an estimate of the compactness of the group, we computed the harmonic mean radius using the projected separations rij between the i-th and j-th group member. Figure 5 shows the relative positions of the group members with superposed a circle centred on the centre of mass of the group and radius corresponding to the virial radius.
The projected mass is about two times the virial mass. The contribution of the 30 galaxies surrounding NGC 5813 (Table 1) is about 20 per cent of the virial mass and 34% of the projected one (see the second line in Table 2 ). For comparison, the projected mass of the groups USGC 268 and USGC U376 , is a factor 3-4 times the virial one. Using N-body simulations, Perea et al. (1990) showed that the virial mass estimate is better than the projected mass estimate since it is less sensitive to anisotropies or sub-clustering. However, it may be affected by the presence of interlopers, i.e. unbound galaxies, and by a mass spectrum. Both factors would cause an overestimation of the group mass. Therefore the estimated masses are upper limits. Another caveat concerning the virial mass is that the groups may not be virialized (e.g. Ferguson & Sandage 1990 ). The larger difference in the virial and projected mass estimates of USGC U268 and USGC U376 may suggest a larger probability of interlopers, although these groups are, on average, closer than NGC5846 group (15 and 19 Mpc respectively Marino et al. 2014) , or that these are not yet virialized. The crossing time is usually compared to the Hubble time to determine whether the groups are gravitationally bound systems. The derived crossing time of NGC 5846 group (see Table 2 ) suggests that it could be virialized (e.g. Firth et al. 2006) . Table  1 . Different morphological types correspond to different colours as in Fig. 2 . Galaxies with B magnitude 15.5 are labeled with bigger numbers than those with B magnitude > 15.5 or unknown (in black). The circle (solid line) centred on the centre of mass of the group encloses galaxies within the virial radius of 550 kpc.
OBSERVATIONS AND DATA REDUCTION
UV and optical data
The UV imaging was obtained from GALEX (Martin et al. 2005; Morrissey et al. 2007 ) GI program 017 (PI A. Marino) and archival data in two ultraviolet bands, FUV (1344 -1786Å) and NUV (1771 -2831Å). The instrument has a very wide field of view (1
• .25 diameter) and a spatial resolution of ≈ 4.
′′ 2 and 5. ′′ 3 FWHM in FUV and NUV respectively, sampled with 1.
′′ 5×1. ′′ 5 pixels (Morrissey et al. 2007 ). We used only UV images having a distance from the center of the field of view 0.5 deg, as generally the photometric quality is better in the central part of the field (Bianchi et al. 2011; Bianchi 2014) . In case of multiple observations of the same galaxy, we chose the one with longer exposure time.
This yields GALEX data for 78 of the 90 member galaxies, of which all but four (UGC09746, PGC1202458, SDSSJ151121.37+013639.5, PGC1199418) were observed in both FUV and NUV (see Table 2 ).
The exposure times (see Table 3 ) for most of our sample are ∼2000 sec (limit AB magnitude in FUV/NUV of ∼ 22.6/22.7 (Bianchi 2009)). We used FUV and NUV intensity images to compute integrated photometry of the galaxies and light profiles, as described in Sect. 4. In addition, we used optical SDSS archival data in the u 
Aperture photometry
UV and optical magnitudes of the brighter members (BT 15.5 mag) have been obtained as follows.
The UV and optical surface photometry was carried out using the ELLIPSE fitting routine in the STSDAS package of IRAF (Jedrzejewski 1987) . The SDSS images (corrected frames with the soft bias of 1000 counts subtracted) in the five bands were registered to the corresponding GALEX NUV intensity images before evaluating brightness profiles, using the IRAF tool register. We masked the foreground stars and the background galaxies in the regions where we measured the surface brightness profiles. To secure a reliable background measure, we forced the measure of 5 isophotes well beyond the galaxy emission.
From the surface brightness profiles, we derived total apparent magnitudes as follows. For each profile, we computed the integrated apparent magnitude within elliptical isophotes up to the radius where the mean isophotal intensity is 2σ above the background. The background was computed around each source, as the mean of sky value of the outer five isophotes. Errors of the UV and optical magnitudes where estimated by propagating the statistical errors on the mean isophotal intensity provided by ELLIPSE. In addition to the statistical error, we added systematic uncertainties in the zero-point calibration of 0.05 and 0.03 mag in FUV and NUV respectively (Morrissey et al. 2007 ). Surface photometry was corrected for galactic extinction assuming Milky Way dust properties with Rv=3.1 (Cardelli et al. 1989) , AF U V /E(B-V) = 8.376, ANUV /E(B-V) = 8.741, and Ar/E(B-V) = 2.751. Table 4 lists the measured AB magnitudes both in UV and optical 2 bands., uncorrected for foreround Galaxy extinction. UV and optical magnitudes of fainter members were extracted from the GALEX and SDSS pipelines. We used the FUV and NUV calibrated magnitudes and the Model magnitudes 3 from the GALEX and SDSS pipelines, respectively.
RESULTS
Hereafter, following the definition of Tammann (1994), we considered as dwarfs galaxies fainter than MB =-16 mag (MV =-17 mag), and as ETGs, galaxies with morphological type T 0 (i.e E-S0a-dE-dE,N-dS0) as in Boselli & Gavazzi (2014 Mahdavi et al. (2005) . In Appendix A we show the UV (left panels) and SDSS (right panels) colour composite images of all 90 galaxy members. The HYPERLEDA optical morphological classification is in good agreement with that suggested by UV images.
Here we present the galaxies of the group for which UV images suggest a different morphological classification.
ID 15: NGC 5811 is a blue UV galaxy with a bar, visible both in optical and UV, representing the main body of the galaxy. It is a late type galaxy, SBm, rather than dE.
ID 20: SDSSJ150100.85+010049.8, we adopted the HYPERLEDA classification.
ID 28: UGC09661 shows a blue bar in UV, the SBd classification seems more appropriate than Sdm.
ID 35: PGC087108, shows two distinct bright sources in a common blue envelope in the UV image. It is classified as Irregular; the classification seems correct.
ID 47: PGC1190358 morphology is quite irregular in the UV image. It does not appear a dE as in Mahdavi et al. (2005) .
ID 53: PGC 1218738 seems to have a blue inner bar in the UV image although it is classified Sm.
ID 55: PGC1215798, classified Scd, shows peculiar tidal tails, that we consider as possible interaction signatures.
ID 58: SDSSJ150634.25+001255.6. We consider this galaxy a dE (T=-5±5) as in HYPERLEDA.
ID 60: NGC 5841 is a S0-a, incipient arms are visible in the SDSS image. The UV composite image shows that the colour is consistent with a old stellar population.
ID 64: NGC5850 is a barred Spiral with a ring and irregular spiral arms, likely signatures of interaction. The irregular arms are markedly extended in the UV image much further out than the optical size. We suggest a classification of SB(r)b as in RC3.
ID 65: PGC1185172 is classified S? (T=10±5). We adopted the dE classification of Mahdavi et al. (2005) .
ID 67: NGC 5854 is classified S0-a in HYPERLEDA and S0 in Mahdavi et al. (2005) . The UV image suggests the presence of incipient arms, more consistent with the HYPERLEDA classification.
ID 70: PGC054037 is classified S? in HYPERLEDA (T=1±-5) and S0a in Mahdavi et al. (2005) . We adopt this latter classification.
ID 80: PGC4005496 appears quite blue in UV composite image and with an irregular shape. Rather than a E/dE classification we suggest Im.
ID 88: UGC09760, seen edge-on, is classified Scd/Sd. The yellow spot on the blue galaxy disk of the UV image is a star. The galaxy appears really bulge-less so we adopted the morphological classification given in RC3, i.e. Sd. ID 90: PGC1215336 is classified S? (T=10±5). We classified it as dE from the SDSS image. Figure 6 shows the UV -optical CMDs of the members of NGC 5846. In the Mr vs NUV -r CMD (bottom panel), there are 69 galaxies and 75 per cent are dwarfs, as previously defined. The red sequence, where passively evolving galaxies are located, is well defined and populated (2007) fits to the red and blue galaxy sequences. Green triangles mark Spirals, Ellipticals and S0s are indicated with red and orange squares, respectively, and blue circles show Irregulars. The magnitudes were corrected by Galactic extinction (Burstein & Heiles 1982) .
The UV -optical CMD
by both Ellipticals and S0s. ETGs represent 82 per cent (56/69) of the total galaxy population and 79 per cent (44/56) of them are dwarfs. The 33 per cent (14/44) of galaxies fainter than Mr = -18 are ETGs lying in the "green valley", i.e. with 2 NUV−r 4, some of them very near to the blue sequence. This behaviour agrees with the findings of Mazzei et al. (2014) . These authors, studying the evolution of ETGs in two groups of the Leo cloud, USCG U376 and LGG 225, found that rejuvenation episodes are more frequent in fainter ETGs (see their Fig. 5 ). Figure 7 shows the absolute B magnitude, MB , versus NUV−i of the group members (top panel). In the bottom panel of Figure 7 , the cumulative distribution of NUV−i for normal and dwarf members of the group is shown. The distribution gives the fraction of normal and dwarf galaxies in the group that have a colour greater (redder) than a given value of NUV−i. For example, ∼90 and 20 per cent of normal and Burstein & Heiles (1982) . Solid lines correspond to FUV−NUV <0.9, i.e UV rising slope, and NUV−r > 5.4, i.e. a galaxy devoid of young massive stars. These conditions, following the UV classification scheme by Yi et al. (2011) , separate passive evolving ETGs (region b) from star forming galaxies (region a), see text). Filled symbols are for galaxies with FUV−r 6.6 mag dwarf galaxies, respectively, have NUV−i > 5. According to the Kolmogorov-Smirnov test, the null hypothesis that two distributions are drawn from the same parent distribution can be rejected at a confidence level > 99 per cent. We consider the hypothesis that giant ETGs members may either have formed through or have experienced a significant number of accretions of dwarfs galaxies during the evolution of the group. In this hypothesis the color distributions of the two samples should have similar characteristics.
This should be particularly true if the accretions have been "dry", i.e. the accretion has been "sterile" not igniting star formation episodes.
The statistically significant difference of the NUV-i of dwarfs and giant ETGs rules out the above formation scenario and a "dry" accretion scenario. Instead, we suggest that in the star formation history of both dwarfs and normal ETGs, gas dissipation cannot be neglected. We further explore this hypothesis in the following section.
The colour−colour FUV−NUV versus NUV−r diagram
The slope of the UV spectrum is related to the temperature of the stars emitting in the UV and their relative contribution to the total flux. The value FUV−NUV = 0.9 indicates a flat UV spectrum in the λ− versus F λ domain, whereas a negative FUV−NUV corresponds to a bluer population. Yi et al. (2011) Figure 9 shows the cumulative distribution of the FUV−NUV colours of NGC5846, and of three groups already analised in the Leo cloud (Paper I and II). This figure points out that the fraction of red UV colours, i.e. FUV−NUV>0.9, increases with increasing number of ETGs. By comparing Fig. 6 (bottom) with Figures 10 and 11 in Marino et al. (2013) we note that the number of galaxies with red NUV−r colours, i.e. along the red sequence, all ETGs, increases with the groups are more massive and composed by more galaxies. Figure 10 compares the density distribution versus angular distance from the dynamical centre of NGC 5486 (solid line) with the density distribution of the groups previously studied, i.e, USGC U376 (dashed line) and USGC U268 (dotted line). These latter groups are located in the Leo cloud. The dynamical analysis by Marino et al. (2014) suggests that USGC U268 is in a pre-virial collapse phase while U376 seems in a more evolved phase toward virialization. Notice that our distribution is different from that shown in Mahdavi et al. (2005, their Figure 7 ) because we use the centre of mass of the group (Table 2) as centre of the density distribution. We obtain the same distribution as Mahdavi et al. (2005) if we select NGC 5486 as centre of the group. Figure 11 shows the UV luminosity function (LF hereafter; top panel FUV and bottom panel NUV) of NGC 5846 group. For comparison we plot, on the same scale, the UV LFs of the Virgo cluster (dotted line) as in Figure 8 of Boselli & Gavazzi (2014) . These authors noted that the NUV and FUV LFs of Virgo and the field are similar. We find that FUV and NUV LFs of NGC 5846 group are quite similar to those of the Virgo cluster. In particular, as shown in Fig. 12 , also the LFs of late type galaxies and ETGs in both groups are quite indistinguishable from those of this cluster. Figure 13 shows that the shape of the FUV and NUV LFs in less dense groups (see Figure 10 ) is dominated by late-type galaxies. In the brightest magnitude bins, late type galaxies are more numerous in these groups than in denser groups like NGC 5846 and Virgo. Boselli & Gavazzi (2014) . LFs have been normalized to include the same galaxy number as Virgo, i.e., 135 in NUV and 65 in FUV as in Boselli & Gavazzi (2014) .
COMPARISON WITH OTHER GROUPS AND THE VIRGO CLUSTER
SUMMARY AND CONCLUSIONS
This paper is the third of a series dedicated to the study of nearby groups with a different morphological mix of galaxy populations and sampling different dynamical phases.
We have obtained FUV and NUV GALEX and SDSSu, g, r, i, z AB magnitudes of 90 spectroscopically confirmed members of NGC 5846, the third most massive nearby association after Virgo and Fornax nearby clusters. The backbone of the group comes from the catalog of Ramella et al. Figure 12 . The NUV LFs of NGC 5846 group splitted in late type galaxies (top), and ETGs (bottom), compared to those of the Virgo cluster (asterisks and dotted line as in Fig.11 ) from Boselli & Gavazzi (2014, their Fig. 14) .
(2002) that we enriched of members applying kinematical and dynamical selection criteria to galaxies with known optical redshift (see also Paper I and II). The group membership as well as the characteristics of the group have been already investigated with a different method by Mahdavi et al. (2005) and Eigenthaler & Zeilinger (2010) . Our selection of 90 members includes all the spectroscopically confirmed members of Mahdavi et al. (2005) and Eigenthaler & Zeilinger (2010) plus two ETGs in HYPERLEDA meeting our criteria.
The kinematical and dynamical analysis of the group indicates that it is in a evolved phase according to Figure 13 . The FUV and NUV LFs of NGC 5846 group (circles) compared to those of the Virgo cluster (dotted line Boselli & Gavazzi (2014) ), U376 (red squares), U268 (blue asterisks) and LGG225 (green triangles). LFs have been normalized as in Fig. 11 . Mahdavi et al. (2005) analysis. The main novelty of the present study is the UV analysis. Our analysis of the UV data shows that a large fraction of dEs (33 per cent, Section 4.3) does not reside in the red or in the blue sequence of the group CMD but it lies in the "green valley", where "rejuvenation" episodes of dEs occur with higher frequency . We find that only 5 per cent of the total ETG population of the group lies in the region of passively evolving ETGs (Section 4.3, region c, Fig. 8 ) whereas dEs are found in the locus of star forming galaxies (region a, Fig. 8) . Moreover, by analysing the cumulative NUV−i colour distributions of dEs and normal ETGs in the group, the hypothesis that the two distributions are drawn from the same parent distribution can be rejected at a confidence level of >99 per cent. We concluded that he UV-optical colours of normal ETGs in the group cannot be accounted by dry mergers of the dE population: gas dissipation, i.e. star formation, cannot be neglected in the evolution of the group members. Boselli & Gavazzi (2014) found that Virgo galaxies are quenched by ram pressure and suggest that the quenching of the star formation activity in dwarf systems and the formation of the faint end of the red sequence is a very recent phenomenon. Although the UV LFs of both Virgo and NGC 5846 are very similar, only a small fraction of galaxies in NGC 5846 is passively evolving. Our UV-optical analysis suggests that star formation events are still occurring in this group, in particular in its dwarf ETG population, tracing a picture of a still active phase notwithstanding its large number of ETGs and its likely virialized configuration (Table 2) . Mazzei et al. (2014) , investigating the evolution of the brightest ETGs in the U376 and LGG 225 groups, found that residual star formation, i.e. "rejuvenation", is luminosity dependent so that bursts of star formation can occur still today in dEs, as found in this group.
In a forthcoming paper (Mazzei et al. 2016, in prep.) , we will investigate further the evolution of the brightest ETG members and some dwarfs of this group using a smooth particle Hydrodynamic code with chemo-photometric implementation. We will also expand the study to other selected groups for which we have UV and optical images. Table B1 . Galaxies in a box of 4 Mpc × 4 Mpc centered on NGC 5846 with heliocentric velocity between 807 and 2600 km/s.
